CONTEXT AND OBJECTIVE: Patients with chronic kidney failure undergoing dialysis have high prevalence of protein-energy malnutrition. There is still no uniform method for assessing these patients' nutritional status. It is recommended that a set of subjective and objective methods should be applied so that an adequate nutritional diagnosis can be reached. The aim of this study was to evaluate the nutritional profile of patients undergoing hemodialysis. DESIGN AND SETTING: Cross-sectional study conducted in the Dialysis Treatment Unit, Araraquara, São Paulo, Brazil, in 2008. METHODS: Anthropometric and biochemical indicators were characterized for 48 patients who also gave responses to the modified Subjective Global Assessment questionnaire (SGAm), and possible correlations between these indicators were investigated. RESULTS: The frequency of moderate or severe malnutrition ranged from 22% to 54%, according to the parameter used. Regarding the patients' conformity with the ideal weight, 29% of them weighed less than 75% of the ideal, and thus were classified as having moderate or severe malnutrition. The most significant correlations were observed between body mass index (BMI) and the idealness of triceps skinfold (TSF), upper arm circumference (UAC) and upper arm muscle circumference (UAMC); and between SGAm and the idealness of UAC and UAMC. CONCLUSION: The frequency of malnutrition showed great variability among the patients, according to the evaluation criterion chosen. Routine nutritional monitoring and validation of methods for assessing body composition among such patients are extremely important for diagnosing malnutrition early on, thus preventing complications and reducing the morbidity and mortality rates in this population.
INTRODUCTION
Patients with chronic kidney failure, which is often an indication for kidney replacement therapy, have high prevalence of proteinenergy malnutrition. This is characterized by changes to serum proteins and imbalance between the protein and fat components of the organism. 1, 2 Among the main causes of protein-energy malnutrition in this population are changes to energy metabolism and calorie levels, hormonal disorders, poor food intake, anorexia, nausea and vomiting, relating to the constant state of inflammation and uremic toxicity and occurrences of concomitant infection and inflammation. 3 Since good nutritional status among patients with chronic kidney failure is associated with reduction of comorbidities, protein-energy malnutrition is considered to be a marker of poor prognosis. The prevalence of malnutrition among chronic hemodialysis patients ranges from 10 to 70%, 4 and this malnutrition has frequently been documented in terms of reduction of subcutaneous fat deposits and loss of muscle mass, as assessed using simple anthropometric methods, and in terms of reductions in the levels of body nitrogen, serum albumin, transferrin and other visceral proteins. Nutritional markers such as serum albumin and low body mass index are associated with higher mortality rates in this population. 5 The ultimate goal is to ensure that adequate body fat levels are maintained. This is very important in relation to patients on hemodialysis, because at times of greater energy demand to which they are exposed (vascular access surgery, infections or even kidney transplant), the fat reserves can be used to supply the energy deficit, thereby safeguarding the patient's protein reserves. 6 The nutritional status of hemodialysis patients is still often neglected in many dialysis centers around the world, although the benefits of ascertaining the anthropometric and dietary history of this population are known. 7 There is still no uniform method for evaluating these patients' nutritional status, and what is recommended is that a set of subjective and objective methods (overall history, food intake, physical examination, anthropometric measurements and biochemical tests) should be applied in order to arrive at an adequate nutritional diagnosis.
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OBJECTIVE
The aim of this study was to quantify the prevalence of malnutrition among patients with chronic kidney failure on hemodialysis in the city of Araraquara, São Paulo, Brazil, through subjective and objective criteria, including anthropometric, biochemical and subjective overall assessment.
METHODS
This was a cross-sectional descriptive study conducted in a private dialysis unit in the municipality of Araraquara, São Paulo, Brazil. All patients who started dialysis treatment in June 2008
were eligible for the study. A total of 48 adult patients aged 18 to 80 years of both genders, with chronic kidney failure, underwent regular hemodialysis sessions for at least three months, three times a week. These patients received oral diet, did not present consumptive disease and had not undergone blood transfusion or iron therapy over the last thirty days before the survey. Patients excluded from the study had a history of hospitalization over the last 30 days preceding the survey and/or were receiving parenteral nutrition support at the time of the study, or had a history of infection or sepsis during the study period, or were suffering from advanced senility or dementia that might interfere with the questionnaire.
The survey was conducted with the universe of patients seen in the dialysis unit, respecting the exclusion conditions. No kind of sampling was used. The patients underwent anthropometric nutritional assessment consisting of body weight measurements post-dialysis and measurements of height, upper arm circumference (UAC), upper arm muscle circumference (UAMC) and triceps skinfold thickness (TSF). They also provided responses to the modified Subjective Global Assessment (SGAm) questionnaire.
The post-dialysis weight was measured in kilograms at the end of the hemodialysis session, on the same day that the skinfolds were measured. The patients were assessed without shoes on and with as little clothing as possible. We used an electronic scale for the weight measurements (Filizola, São Paulo, Brazil).
The patients' heights were obtained using a stadiometer.
These heights were used in combination with the weights to calculate the body mass index (BMI) for the nutritional assess- The TSF was measured with the aid of an adipometer, two inches above the midpoint between the acromial process of the scapula and the olecranon. The UAC was measured (in centimeters) using an inelastic and non-extendable tape of length 150 cm, graduated in divisions of 0.1 cm, at the midpoint of the extended upper arm, i.e. at the same site where the TSF was obtained. All measurements were made on the opposite side of the arm to the arteriovenous fistula. The UAMC was calculated using the formula: UAMC (cm) = UAC (cm)-3.14 x TSF (cm).
The UAC, UAMC and TSF data were then compared with the data from the National Health and Nutrition Examination Survey (NHANES I), as shown in tables of percentiles by Frisancho, 10 including for elderly patients. After adjustments were made to the 50 th percentile, nutritional status was classified in accordance with Blackburn and Thornton.
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The biochemical evaluation included recording pre-dialysis albumin and transferrin, in order to classify the patients using the Riella-Martins standards. 1 To evaluate nutritional supplementation, the Subjective Global Assessment, as modified by Kalantar-Zadeh et al., was applied.
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The patients' nutritional characteristics were analyzed using descriptive statistics, with tabulation using the Microsoft Excel software. Frequency distributions of absolute and relative variables of interest were then analyzed according to gender. The data were also analyzed to make correlations between quantitative variables, by calculating the correlation coefficient (r).
RESULTS
The study population consisted of 31 male (64.60%) and 17 female In the present study, the frequency of moderate or severe malnutrition ranged from 22% to 54%, depending on the crite- For populations of chronic kidney disease patients, the eutrophic BMI range (24.1 to 30) includes levels at which the general population would be classified as healthy overweight (25 to 29.9). This can be explained by the evidence of fluid retention in the kidney disease population and by the fact that hemodialysis patients with higher BMI have better survival, 4 thus reinforcing the idea that it is preferable for BMI to be kept higher among such patients. In the present study, BMI showed a strong positive correlation with the idealness of UAC (r = 0.894) and with measurements of UAC (r = 0.75), and a significant correlation with the idealness of UAMC and TSF (r = 0.57 for both).
From assessment of the idealness of triceps skinfold thickness, the frequency of obesity in the sample was shown to be higher (52.08%) and these individuals were all male (n = 25), and most of them were over 45 years of age. From the same criterion among the women, 70.5% were classified as undernourished, and most of these were also over 45 years of age. According to this criterion, obesity was prevalent among men and malnutrition among women. This is in agreement with the literature, in which an excess of body fat among male kidney disease patients has been demonstrated. 14 In a nutritional analysis on 16 patients with chronic kidney disease undergoing peritoneal dialysis, Koehnlein et al. 14 showed that excess fat mass was observed more frequently among men.
In our study, the results from UAC measurements, which usually reflect the organism's protein and fat reserve composition, showed that 41.67% of the patients presented measurements that were close to the ideal, while 52.09% showed differing degrees of malnutrition, 6.24% showed excess weight and 6.25% showed obesity.
The idealness of AC correlated positively with the idealness of TSF (r = 0.44). TSF showed that 64.58% of the patients were malnourished and, among these, 77.41% were males, thus showing that muscle mass deficits were more common among men.
This pattern was also found in the study by Valenzuela et al., 15 in which the degree of idealness of TSF was significantly lower among men than among women. This was also seen in the study by Koehnlein et al., 14 among patients on continuous ambulatory peritoneal dialysis, such that only the men in the sample had mild or moderate malnutrition in relation to TSF. Valenzuela et al. 15 found that 39% of the men and 2% of the women presented
with CMB values below the percentile 5, showing also a loss of muscle mass in man. In a study on nutritional assessment of renal patients on hemodialysis in São Luiz do Maranhão, UAC, UAMC and TSF showed that malnutrition was present in over 60% of the patients. 16 The ferritin and hemoglobin levels proved to be adequate in 54.17% and 52.08% of the patients, respectively. These numbers were due to constant laboratory monitoring of these patients, with regard to these indicators. These results are consistent with a Portuguese 17 study involving 75 patients in chronic hemodialysis program, among whom transferrin stocks proved to be adequate in 89.58% of the population. Table 2 . Classification of nutritional status among hemodialysis patients, according to the criteria of plasma albumin and transferrin
Regarding the classification of the sample using the modi- 18 The item on functional disability associated with nutritional status was the one that contributed least to the final score of the questionnaire, with an impact of 8.61%, while dialysis was the largest contributor, with 21%
impact. Another noteworthy point in relation to the SGAm was its lack of sensitivity for detecting greater severity of malnutrition, as shown by the BMI criteria (54.16% with moderate and severe malnutrition) and UAC criteria (41.66% with moderate and severe malnutrition).
The main limitation of this study relates to the fact that it was based on a single measurement of anthropometric and biochemical parameters, made before the start of the replacement renal therapy. For greater precision, anthropometric evaluations must be performed continuously among patients on hemodialysis, so that over a period of time, these patients can serve as their own control, given that there are no specific reference values for patients in this condition. The same applies to the biochemical parameters, which are more subject to errors when punctually documented, as performed in this research. Specifically for albumin, the consequence of its long half-life is a slow response to acute protein depletion, which therefore leads to underestimation of declines in its serum levels. Use of nutritional criteria in isolation for diagnosing the status of hemodialysis patients may lead to significant errors, due to the diversity of pathological conditions to which hemodialysis patients are exposed, especially with regard to water retention and secondary metabolic disorders. Hence, it is important to simultaneously use several clinical and laboratory methods for nutritional assessment. It is important for these results to be validated by other studies of this type, since the present data was based on the population at a single dialysis center, with a relatively small number of patients, using anthropometric assessments and measurement of biochemical parameters after starting the dialysis process.
CONCLUSIONS
The frequency of malnutrition showed great variability among the patients, according to the diagnostic criteria used, and ranged from 22% to 54% of the population. This variation can be explained by the fact that anthropometric measurements based on a two-compartment model (muscle mass and body fat)
assume that, as with body fat, all components of lean body mass (water, proteins and minerals) are in the same proportions for all patients. For patients with chronic kidney failure that is not true, as a result of hydro-electrolyte changes in their condition.
According to the BMI, 54.16% of patients were considered to be malnourished. Laboratory parameters relating to protein reserves showed conflicting results, such that the parameter of plasma albumin showed that 58.34% were malnourished, while plasma transferrin showed that only 10.41% were in this condition. The modified Subjective Global Assessment showed that all the patients were at risk, such that 97.92% presented a mild risk of malnutrition.
